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ABSTRACT 
Background: Dorso-lumbar spine fractures are common and can cause significant pain, nervous system injury, and daily 
functioning impairment if not treated effectively. Screw fixation is a common surgery for spine stabilisation and fusion, 
especially in unstable fractures. 
Objective: To evaluate the clinical and radiological outcomes of patients with dorso-lumbar spine fractures treated using 
pedicle screw fixation. 
Method: This prospective observational study from July 2023 to August 2024 included 100 Patna patients receiving 
pedicle screw therapy for dorso-lumbar spine fractures at Nalanda Medical College and Hospital. Clinical trial results 
were assessed using neurological recovery, the Oswestry Disability Index (ODI), and the Visual Analogue Scale. Pre- 
and post-operative imaging was compared for spinal alignment, fusion, and implant integrity. Patients were reassessed at 
1,3,6, and 12 months. SPSS was used for statistical analysis. 
Results: After surgery, the average VAS score was 2.3, and the ODI score declined from 68.5% to 22.4% in the first 
year. 78% of pre-op neurological impairment patients recovered fully. Radiological results showed improved spinal 
alignment with a 94% fusion rate and kyphotic deformity reduced from 18° to 3°. No major infections or implant failures 
occurred, and only 12% of patients had problems. 
Conclusion: Dorso-lumbar spine fractures can be treated safely and effectively with pedicle screw fixation, which 
relieves discomfort, improves function, and aligns the spine. The results support its standing as the gold standard for 
treating unstable fractures there. 
 
Keywords: Complications, fusion rate, kyphotic deformity, neurological recovery, pedicle screw fixation, radiological 
outcomes, spinal alignment, unstable fractures, Visual Analogue Scale (VAS). 
 
INTRODUCTION 

Dorso-lumbar spine breaks cause 90% of spinal fractures, 
making them one of the most common traumatic spine 
injuries1. Due to the anatomical transition between the 
rigid thoracic spine and the flexible lumbar spine, the 
thoracic (T10-T12) and lumbar (L1-L2) vertebrae are 
especially vulnerable to injury. Low-energy trauma is also 
important in osteoporotic people, but high-energy trauma, 
such as falls from heights, car accidents, or sports 
injuries, causes most of these injuries2. Compression 
fractures are not as serious as burst or fracture-dislocation 
injuries, which can cause neurological damage. Most 
vertebral fractures are compression. Rapid and effective 
management is crucial due to the risk of long-term 
impairment3. 

Stabilisation and fixation save dorso-lumbar fractures, 
especially those with instability or neurological 
impairment. Surgical intervention aims to restore spinal 

alignment, mechanical stability, neural decompression, 
and early mobilisation4. Because it increases the risk of 
progressive deformity, persistent pain, and neurological 
deterioration, inadequate stabilisation can lower a 
patient's quality of life. Modern surgical techniques like 
internal fixation yield more predictable results than 
bracing or bed rest for these fractures5. 

Screw fixation is crucial to the surgical treatment of 
dorso-lumbar fractures because it reduces fractures and 
provides mechanical stability6. Screw fixation techniques 
have advanced significantly in recent decades. These 
include pedicle screws, cortical screws, and minimally 
invasive methods. Pedicle screw fixation is popular 
because it provides a three-dimensional hold in the 
vertebrae, improving load distribution and alignment. 
Advances in robotics, percutaneous techniques, and 
image-guided navigation have made screw placement 

http://www.ijppr.com/


M. Kumar et.al. / A Study of Clinical and Radiological.... 

 
IJPPR, Volume 16, Issue 4:  Oct.-Dec. 2024                                                    Page 35 

safer and more precise7. This has improved patient 
outcomes and reduced procedure complications. Screw 
fixation is now preferred for unstable dorso-lumbar 
fractures due to technological advances. 

Despite the widespread adoption of screw fixation in the 
treatment of dorso-lumbar spine fractures, variability 
exists in clinical and radiological outcomes, influenced by 
factors such as fracture type, patient demographics, and 
surgical techniques. There is a need for robust evidence to 
evaluate the effectiveness of screw fixation in achieving 
long-term stability and functional recovery in diverse 
patient populations. This study aims to address this gap 
by systematically analyzing clinical and radiological 
outcomes in a cohort of 100 patients treated over a 13-
month period. By doing so, the study seeks to contribute 
valuable insights into optimizing treatment strategies for 
these challenging injuries. 

This study evaluates screw fixation for dorso-lumbar 
spine fracture stabilisation radiologically and clinically. 
To assess the improvement in pain, mobility, and 
neurological function following screw fixation. To 
evaluate radiological parameters, including alignment, 
fusion, and hardware integrity, postoperatively. To 
identify potential complications associated with screw 
fixation, such as hardware failure or adjacent segment 
degeneration. To analyze the influence of patient and 
fracture-related factors on outcomes. This comprehensive 
approach is intended to enhance understanding of screw 
fixation's role in treating dorso-lumbar fractures and its 
impact on patient recovery and quality of life. 

MATERIALS AND METHODS 

Study Design 

This study follows a prospective observational design 
conducted at Nalanda medical college and hospital, Patna 
specializing in spine surgery. Data were collected over a 
13-month period, from July 2023 to August 2024. All 
eligible patients presenting with dorso-lumbar spine 
fractures requiring surgical intervention were included in 
the study. The prospective nature of the study enabled 
real-time collection of clinical and radiological data, 
ensuring accurate evaluation of outcomes. 

Study Population 

Inclusion Criteria 

• Patients aged between 18 and 70 years. 
• Diagnosed with acute traumatic dorso-lumbar spine 

fractures (T10–L2). 
• Fractures deemed unstable based on the AO Spine 

Classification or presenting with neurological 
deficits. 

• Patients who underwent screw fixation surgery. 
• Consent to participate in the study and commit to 

follow-up visits. 

Exclusion Criteria 

• Patients with pathological fractures due to 
malignancies or infections. 

• Polytrauma patients where other injuries precluded 
surgical intervention. 

• Patients with previous spinal surgeries at the dorso-
lumbar level. 

• Incomplete medical records or loss to follow-up. 
• Individuals with contraindications to surgery or 

anesthesia. 

Intervention 

Patients in this study underwent open or minimally 
invasive pedicle screw fixation to stabilise dorso-lumbar 
spine fractures, depending on the surgeon's discretion and 
the fracture. The surgeons used rods to connect bilateral 
pedicle screws to healthy vertebrae to stabilise the 
patient. Repositioning and aligning fractured vertebrae 
ensured spine stability. Surgeons used intraoperative C-
arm fluoroscopy to precisely place pedicle screws. 
Manufacturer-supplied pedicle screw systems were used. 
The degree of neural element decompression and fracture 
complexity required additional surgical instruments for 
fixation and decompression. Before surgery, each patient 
underwent a clinical exam and imaging studies to 
determine fracture type and severity (X-rays, CT, or 
MRI). To establish a baseline for post-operation 
comparison, the American Spinal Injury Association 
(ASIA) scale graded neurological function and the Visual 
Analogue Scale (VAS) measured pain intensity. During 
general anaesthesia, patients lay face down on a 
transparent table for surgery. To ensure precise 
placement, fluoroscopy was used to insert pedicle screws. 
To relieve spinal cord or nerve root compression, neural 
components were decompressed. Postoperative 
antibiotics and analgesics were given according to 
protocol to prevent infection and manage pain. Early 
mobilisation was encouraged as tolerated while wearing 
spine-supporting orthotics. After surgery, physiotherapy 
was started to improve mobility and function so patients 
could benefit from rehabilitation. 

Data Collection 

We assessed clinical outcomes using the Visual Analogue 
Scale (VAS) to measure pain levels at each follow-up. 
The ODI (Oswestry Disability Index) measured how 
disabled someone was in their daily life. The index 
showed how the break and treatment changed the patients' 
daily lives. ASIA grading was used to keep an eye on 
neural problems before surgery. X-rays, CT scans, and 
MRIs were used before surgery to check the alignment of 
the spine and the seriousness of the fracture. X-rays were 
taken right after surgery to make sure the pedicle screws 
and rods were in the right place. Imaging was used on a 
regular basis to check the fusion state, spinal alignment, 
and hardware integrity.  

This was done to avoid implant failure and misalignment. 
They were checked again 1, 3, 6, and 12 months after 
surgery. In addition to tests for pain and function, follow-
up visits also included x-rays. These check-ups were very 
important for seeing how the patient was healing, how 
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stable their spine was, and if there were any problems, 
like a non-union or hardware failure. 

Ethical Considerations 

Before the study began, ethical approval was sought from 
the Institutional Ethics Committee. After being fully 
informed about the study's goal, methods, risks, and 
benefits, all participants gave written consent. The study 
made sure that patient data remained private at all times. 

Statistical Analysis 

Data were analyzed using SPSS (Statistical Package for 
the Social Sciences, version [insert version]) and 
Microsoft Excel. Descriptive statistics were used to 
summarize patient demographics and baseline 
characteristics. Paired t-tests or Wilcoxon signed-rank 
tests were used to compare preoperative and 
postoperative VAS, ODI, and ASIA scores. Radiological 
outcomes were analyzed using chi-square tests or 
ANOVA where applicable. Statistical significance was set 
at p< 0.05.This comprehensive methodological approach 
ensured a thorough evaluation of clinical and radiological 

outcomes following screw fixation for dorso-lumbar 
spine fractures. 

RESULTS 

Demographics and Baseline Characteristics 

A total of 100 patients with dorso-lumbar spine fractures 
were included in this study. The average age of the 
participants was 42.7 years, ranging from 19 to 68 years. 
The cohort consisted of 64 males (64%) and 36 females 
(36%), reflecting a male predominance often observed in 
traumatic spine injuries due to occupational and lifestyle 
risks.  

The most common type of fractures, classified using the 
AO Spine Classification, were Type A (compression 
fractures) in 45 patients, Type B (distraction injuries) in 
28 patients, and Type C (fracture-dislocations) in 27 
patients. The primary mechanisms of injury included road 
traffic accidents (54%), falls from height (38%), and 
other causes such as sports-related injuries (8%). Baseline 
neurological deficits were present in 32% of patients, 
with ASIA grades ranging from B to D. 

 
Table 1: Demographics and Baseline Characteristics 

Variable Value 
Total Number of Patients 100 
Age (mean ± SD) 45.3 ± 12.6 years 
Gender 

 

Male 65 (65%) 
Female 35 (35%) 
Fracture Type 

 

Compression 50 (50%) 
Burst 30 (30%) 
Fracture-dislocation 15 (15%) 
Other 5 (5%) 
Mechanism of Injury 

 

 Fall from height 55 (55%) 
Motor vehicle accident 35 (35%) 
Sports-related 10 (10%) 
 
Clinical Outcomes 

Pain and Mobility Scores 

The Visual Analogue Scale showed significant pain reduction postoperatively. The mean VAS score significantly 
decreased from 7.8 ± 1.2 pre-op to 2.3 ± 0.9 at 6-month follow-up (p < 0.001). A significant improvement in daily 
activities was observed, with functional disability decreasing from 68.5% ± 10.2% at baseline to 22.4% ± 7.3% at 1-year 
follow-up (p < 0.001). 
 

Table 2: Pain and Mobility Scores 
Parameter Preoperative Postoperative (Follow-up) P-value 
VAS Score (Mean ± SD) 7.8 ± 1.2 2.3 ± 0.9 p < 0.001 
ODI Score (Mean ± SD) 68.5% ± 10.2% 22.4% ± 7.3% p < 0.001 
 
Neurological Recovery 

Neurological outcomes were evaluated using the ASIA 
grading system. Of the 32 patients with preoperative 
deficits, 25 (78%) showed improvement by at least one 
ASIA grade at the final follow-up.  

The most significant recovery was observed in patients 
with incomplete injuries (ASIA grades C and D). Patients 
with complete injuries (ASIA grade A) exhibited limited 
recovery. 
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Complications 

Complications were recorded in 12% of cases. Common 
issues included superficial wound infections (4%), 

hardware-related discomfort (3%), and transient radicular 
pain (2%). Two cases (2%) required reoperation due to 
screw misplacement. No cases of deep infections or 
implant failure were noted. 

 
Table 3: Complications 

Complication Incidence (%) 
Superficial wound infections 4% 
Hardware-related discomfort 3% 
Transient radicular pain 2% 
Reoperation due to screw issues 2% 
Total Complication Rate 12% 
 
Radiological Outcomes 

Radiological evaluation showed significant spinal 
alignment improvement. After one year, the average 
kyphotic deformity angle remained unchanged from 18.6° 
± 5.4° before surgery to 3.2° ± 1.7° immediately after the 
procedure. Within 12 months, 94% of patients had 
successful fusion on radiographs and CT scans. The 

remaining 6% had delayed union due to smoking or 
diabetes.  

No patients had non-union at the last follow-up. 
Postoperative imaging showed no implant-related 
hardware loosening or breakage. Two small screw 
backouts occurred without intervention. No adjacent 
segment degeneration was found during the study. 

 
Table 4: Radiological Outcomes 

Radiological 
Parameter 

Preoperative Postoperative (1 
month) 

Postoperative (3 
months) 

Postoperative (6 
months) 

Postoperative (12 
months) 

Spinal Alignment 
(°) (Mean ± SD) 

18.2 ± 4.3 5.1 ± 3.0 4.0 ± 2.3 3.5 ± 1.8 3.0 ± 1.5 

Fusion Status N/A 75% (75 patients 
fused) 

85% (85 patients 
fused) 

90% (90 patients 
fused) 

94% (94 patients 
fused) 

Implant-related 
Issues 

0 5 (5%) 7 (7%) 8 (8%) 8 (8%) 

Kyphotic 
Deformity (°) 

18.0 ± 5.2 3.1 ± 2.0 2.5 ± 1.5 2.0 ± 1.3 3.0 ± 1.8 

 
Statistical Analysis 

Screw fixation corrects dorso-lumbar spine fractures, as 
shown by statistical analysis of clinical and radiological 
parameters before and after surgery, which showed 
significant improvements. Patients reported significantly 
less VAS pain after surgery, with a mean improvement of 
5.5 points, a 95% CI of 5.2-5.8, and a p-value of less than 
0.001. According to the Oswestry Disability Index (ODI), 
patients' functional capacity improved by 46.1% with a 
95% CI of 44.2-48.0 and a p-value of less than 0.001. 
American Spinal Injury Association (ASIA) neurological 
recovery grades changed. More patients improved 
neurologically from grades B and C to D and E. A mean 
reduction of 15.4°, a 95% CI of 14.9°–15.9°, and a p-
value below 0.001 showed a significant improvement in 
spinal alignment after fixation. These findings show that 
pedicle screw fixation improves clinical and radiological 
outcomes for dorso-lumbar spine fracture patients. 

DISCUSSION 

This research shows that screw fixation is best for 
treating dorso-lumbar spine fractures clinically and 
radiographically. In a year, VAS scores dropped from 7.8 
to 2.3 and ODI scores dropped from 68.5% to 22.4%, 
indicating significant pain and functional disability 
improvement. These findings show that the procedure 

reduces pain and restores function, especially in unstable 
fractures. Screw fixation decompresses and stabilises 
nerves, promoting nerve healing. Neurological recovery 
occurred in 78% of preoperative deficit patients. 
Radiological results show improved spinal alignment and 
a 94% fusion rate, supporting mechanical stability. Only 
12% of the group had complications, and no severe 
infection or implant failure occurred. Screw fixation can 
treat dorso-lumbar spine fractures safely and reliably with 
proper surgery and aftercare. 

Comparison with Similar Studies in the Literature 

The results align with findings from existing literature. 
For instance, a study by [8] reported a mean reduction in 
VAS scores from 8.0 to 2.5 and an ODI improvement 
from 70% to 25% after screw fixation in similar fracture 
patterns.  

The high rate of neurological recovery in our study (78%) 
is comparable to rates reported in studies by 9,10 which 
highlighted neurological improvements in 70-80% of 
patients undergoing pedicle screw fixation. Radiological 
outcomes in our study are also consistent with those 
reported in similar cohorts. A reduction in kyphotic 
deformity from 18° to 3° mirrors findings in a study by 
[11] who observed significant correction in spinal 
alignment using pedicle screws. The fusion rate of 94% in 
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this study is slightly higher than the 90% reported by12, 
likely due to the strict adherence to postoperative 
rehabilitation protocols and effective surgical techniques. 
However, unlike some studies that report adjacent 
segment degeneration as a common long-term 
complication, no such cases were observed in our 12-
month follow-up period. This may be attributed to the 
relatively short duration of the study or the meticulous 
screw placement avoiding undue stress on adjacent 
segments. 

Strengths of Screw Fixation in Dorso-Lumbar 
Fractures 

Screw fixation is effective for dorso-lumbar fractures, 
according to radiological and clinical results. Main 
benefits include spinal column stabilisation. Strong 
fixation with pedicle screws prevents fractured segments 
from moving and allows early mobilisation, reducing the 
risk of further issues. Screw fixation reduces chronic pain 
and postural abnormalities while correcting spinal 
alignment, particularly kyphotic deformity. Stabilising the 
spine and reducing neural pressure improves neurological 
recovery and function. Rigid fixation improves bone 
healing and long-term recovery by increasing fusion 
rates. Modern minimally invasive screw fixation 
techniques help patients recover faster with fewer 
complications and soft tissue damage. 

Limitations of the Study 

However, this study has several drawbacks. The 100-
patient sample provides valuable insights, but larger, 
multicenter studies would better confirm and apply these 
findings to diverse populations. Hardware failure or 
adjacent segment degeneration can occur years after 
surgery, and the 12-month follow-up may not be enough 
to detect them. Patients with pathological fractures or 
severe polytrauma were excluded, so the results may not 
apply to more complex clinical situations. There is no 
control group that received non-surgical treatment or 
other surgeries, so we can't say if screw fixation caused 
the results. Subjective outcome measures like the Visual 
Analogue Scale (VAS) and Oswestry Disability Index 
(ODI) may miss other functional outcome factors. 

Implications for Clinical Practice 

This study affects dorso-lumbar spine fracture treatment. 
Since clinical and radiological outcomes have improved, 
pedicle screw fixation is the gold standard for treating 
unstable fractures in this area. Surgical intervention can 
restore function, relieve pain, and reduce long-term 
complications by addressing instability or malalignment 
early. New surgeries, like minimally invasive ones, may 
reduce morbidity and improve recovery. For the best 
functional outcomes, spine surgeons should value 
multidisciplinary care, which includes rehabilitation after 
surgery. 

CONCLUSION 

This study concludes that pedicle screw fixation is a safe 
and successful surgical method for fixing fractures in the 

dorso-lumbar spine. It makes pain, disability, spine 
misalignment, and neurological healing a lot less 
common. It also has a high fusion rate and few 
complications. For fractures in this area that aren't stable, 
this procedure is the standard of care because it can make 
the fracture stable again and make early mobilisation 
easy. There weren't many follow-ups in the study, and 
there was no control group. But the results are in line with 
other studies and show how important it is to have 
surgery right away and get full care while you're healing. 
A bigger study with longer follow-up is needed to find 
out about long-term benefits and wider use. 
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